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Tissue Culture of Chワsanthemummorifolium Ramat. 
III. Variation in chromosome number and flower color of plants 
regenerated from different parts of shoots in vitro 




In vitro culture was carried out with shoot tips， young capitula and stem segments of 
a chrysa凶hemumcultivar， 'Kayふno-sakura'(2n=54)， with pale pi時 coloredand me-
dium sized flower. The st巴msegments were obtained from the 2nd， 4th and 6th inter-
nodes below the youngest expand巴dleaf of the plant. The regenerated plants during 
5.5 months of culture were investigated on di汀erencesin somatic chromosome number in 
root tip cells and in flower color. The cells of callus originated from the 3rd internodal 
stem segments after 2 weeks of culture were also examined cytologically. 
The variation in chromosome number was observed not only among the plants regen-
erated from an explant but also within and between the roots of a regenerate. The chro-
mosomes with secondary constriction and fragments were frequently found in their cels. 
The chromosome number pre¥吋lingin a plant， namely the main chromosome number， 
showed no change in al the plants from young capitula and in al but one plant from shoot 
tips， and it was not different 色、omthat of parental plants. 1n contrast， the plants from 
various stem segments had the main chromosome numbers with range of 2n=52-55， 
and 37 out of the 103 plants differed in the number from par巴ntalplants. Frequency of 
the variation in the main chromosome number was higher in the plants from the 6th in-
ternode than from the 2nd and 4th internodes. 
1n the cels of the callus， chromosome number varied largely from 49 to about 230， and 
frequency of the cels with the same number、asparental plants was only 32.3%. About 
35% of the cls had lower number than that of parental plants， and the cels with more 
than 100 chromosomes attained 20% of al dividing cels. Accompa町i碍 thevariation 
of chromosome number there were observed abnormal mitotic divisions at anaphase and 
telophase. About 43% of cels showed the irregularities. 
1n the regenerates， not only the same pale piI水 flowercolor as parental plants but also 
pink， orange， and yellow colors were observed. Frequencies of the regenerates with pale 
pink， pink， orange and yellow colored flower were 64.2%， 18.9%， 10.6% and 5.3%， 
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respectively. The variation in flower color was observed among the plants derived from 
the same explant. 
Frequency of the variation in flower color differed among the巴xplantsou1'c巴s;that is， 
shoot tips produced 6.7% of plants with diffe1'ent colo1' from pa1'ents， young capitula did 
2l.2% and stem segments 36.6%. The plants with changcd flowe1' colo1' to cithe1' o1'ange 
01' yellow we1'e more de1'ivcd f1'om the 4th and 6th intcrnoda1 stem segments than f1'om 
othe1' pa1'ts of plants. 
Out of the 70 plants from stem segments， 8 had thc same flowcr eo101' as pa1'ental plants 
but diffe1'ent main chromosom巴 numbers，and 18 difi巴1'edf1'om pa1'ental plants in both 
the main ch1'omosome numbe1' and flower colo1'. 1n addition the plants with eithe1' orange 


























展開葉若生節の上部を切断してえられた茎頂 (A) (約 10枚の葉原基と生長円錐を含む〕 を，
IAA (3mgjl)とkinetin(1mgjl)を組合せて添加した Murashigeand Skoogの寒天培地 (30x
150mm試験管に 20m!)に1偲ずつ格付けた.また，茎横断切片の培養では，茎環の横付片を切
宮崎・ 15 








染色体総査法:地養開始から約5.5か月間 (1974年10月 14 日 ~1975年 3 ):J 28臼)に生じたシュー
トをバーミキコライトに仮植し仮植中に発生した絞を0.0596コノレヒチン水溶液により窓温下で
3時間前処理し 百七駿・アルコールj見合液 (1:3v/v)で協定した. また，一部については生長
した株から採取した帰穏の天持活から発生した般を，上述の方法で前処淑し協定した.染邑休





































Table 1. Regeneration of plantlets from different parts of shoots 
of ChりJsanthemummorifolium cv.“Kayo・no嗣sakura".
Different parts of shoots 































* Capitulum No. 十 Explantsregenerated plantlets. 
b : Explants browned. c: Exp1ants contaminated. 
A: Shoot tips with about 10 leaf primordia. 
B， C， D: Stem segments from th巴2nd，4th and 6th internode， respectively. 












Table 2. Chromosome number ofmitotic cells in root tips ofparental plants， 
Ch抑制themummorifoliulIl cv.“Kayo-no-sakura" . 
No. of mitotic 
cel with 54 
chromosomes 
No. of cel 
observed 








? 。 。 。1-2 
1-8 
1-19 
Table 3. Chromosome number of mitotic cels in root tips of plants regenerated from differ巴nt
p且出 ofa shoot (1-19-1) of CIiりsanthemummorifolium cv.“Kayo-no-sakuraぺ
Distribution of cells 
Chromosome number Regenerated plant Part 























































B， C， D: Stem segmcnts of the 2nd， 4th and 6th in-A: Shoot tips with about 10 Icafprimordia. 
ternode， respectively. 







株は，茎頂由来のもので29.696，幼花序由来の場合42.196認められ，第 2，第 4，第 6:ii'ii聞の茎
切片山来の株ではそれぞれ50.0~ ， 33.396， 43.2形であった.また，その変異細胞が同一株に含
まれる割合は，茎頂bよび幼花序由来の株ではそれぞれ10.8~ちと 6.296で];í~ 2， );f~ 4， 第6f{(J 
間由来の株では12.4~ぢ， 13. 3~ぢ， 13.396であった.そこで，同一株の中で最も出現頻度の高い染
色体数(主要染色体数 Mainchromosome numberとよぷ)について各親株の植付片別に表わす
と第十1表の通りとなる.また，第4-2表にはlmJ:l呈した全株について，植付片別にまとめて示した.
主要染色体数に関しては，幼花序 (H) F133!ミの全株と茎頂 (A) 由来の 1株を除いたすべての




Table 4…1. Main chromosome number of plants regenerated from different 
par臼 ofshoots of C. morifolium cv.“Kayδ引 o-sakura"一(1).
Distribution of plants 







































ネ CapitulumNo. A: Shoot tips with about 10 leafprimordia. 
B， C， D: Stem segments from the 2nd， 4th and 6th internode， respectively. 
E王 Young capitula. 
19 
Table 4-2. Main chromosome number of plants regenerated from dif-
ferent parts of shoots of C. morifolium cv.“Ka沖縄no-sakura"
(2). 
宮崎・団代:キクの組織培養(第3報)
Distribution of plants 






















A: Shoot tips with about 10 leafprimordia. 












これらの細胞のやでは，親株の絞端おUfi包の染色体数と間数 (2n= 54)の細胞が最も多く， 22細
胞であったが，その割合は32.396にすぎなかった.一方， 1-5本減少した細胞の合計aは23細胞
で，その割合は35.Mぢであった.また 1-2木増加した細胞は 6細胞で，わずかに 9.2%にす
















Chromosome number of the cells in callus originated Table 5. 
Distribution of cels 
No. of cel 
observed 
Explant 

































7， I(十f)5 3 1，1(→f) 65 Total 
Table 6. Frcquency of cls with abnormal mitotic divisions in callus origi-
nated from stem segm巴ntsof C. morifolium cv.“Kayo-no・sakura".
No. of cells 
No. of cell 
observed 
Explant 























4 11 106 282 Total 
それらの株の花色ふ、よび条斑調査結果を第7表に示した.












from stem segments of C. morifolium cv.“Kayo・no・sakura".
???
102 105 106 107 108 109 111 ca. 180 ca. 230 
1(十f)
1(+sc) 
1(十sc) 2 I，I(-/-f) 3 








No. of f10wer Aver. no. of f10ret 
with with the following the following streak streak 
Pink Yellow Pink Yellow 
3 16 0.2 5.6 
6 16 0.4 4.6 

















Table 8. Chromosome number of mitotic cells in root tips of cuttings from parental plants， C.
morifolium cv.“Ka yo-no-sakura". 
Distribution of cels 
Parental Flower No.of No.of No.of 
plant No. color cuttmg root cel Chromosome number 
observed 
53 54 55 ca. 107 108 
1-2 pink 2 8 474 4，5(ートf)465 
1-2 pale pink 2 10 303 301 
1-8 pale pink 2 6 143 3(十f) 140 







Tablc 9-1. Flowcr color of plants 問 gcncratcdfrom di佐 rentparts of shoots of C. morifoli悶ncv. 
“kayふno-sakura"-(1). 
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examined Plant Shoot Part No. No. Yellow Pinktw~" ~!nkt~~ ，?;~ng:十























































? ? 。 。
3-5-8 
3 
本**:Di託、erentf!ower colors in a 
B， C， D: Stem segments from the 2nd， 4th and 
**: The samc color as parental plants. *: Capitulum No. 
plant. 
A: Shoot tips with about 10 Icaf primordia. 
6th internode， respectively. 









Table 9-2. Flower color of plants rcgenerated from differcnt parts of shoots of C. morifolium 
cv.“Kayδ-no-sakura"一 (2).








































*: The same color as parental plants. 料 Differentftower colors in a plant. 
A: Shoot tips with about 10 leaf primordia. B， C， D: Stem segments from the 2nd， 4th and 
6th internodc， rcspectively. 
H: Y oung capitula. 
15 30 53 181 282 Total 







Table 10. Relationship between main chrom口somenumber 
and ftower color of plants regenerated from stem 
segmcnts of C. morifolium cv.“Kayo-no・sakura".
Distribution of plants 

















*: The same color as parental planぉ.









ことを報告した. 岩佐ら18)ば，高温条件下で栽培されていた '1lt天が捺'のある株の根端で， 高





































た;lJ;質の変異，特に花色， 花形.:b'よび革勢の変異に浅間して選抜されることも多く 9)34)， オラン
ダでは約3096の品殺が校変りによって生じたことが報f!?されているお しかしながら， このよう
な高頻度の校変TrW，磁の出現は大規模な栄養繁殖，校変りの注窓深い選抜，周到な栽総括:理など
によってもたらされたものといえよう. 校変り頻度が;:五い Indianapolis品極的の16ai'，;j:歪， 1500 





fit したシコートの頭部を天押してえられた符芽留を栽絡し 開花させた場合の花色変異率 0/
48) と比較してはるかに高かった. 税々の校変り品秘群の元になった品種は桃色系の花色を有




培養生株の中で，親株と異なる花色をもっ株を桃色，縫を~，黄色の 3 滋類にわけた. しかしな
がら，花色の判定ははなはだ開業1:で， これら 3涜類の花色にもそれぞれ濃淡があり，微妙な変奥
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2主演 (~J さ O.5mm) を供試し カノレスの段階を経ずに夜桜多数のシュートを発生させる方法
(multiple shoot system)をmいた場合で‘も，tf養生株の 2/3が綴株と異なっていたことが報告さ
れた5). 従って，キクでは， l(1Hi立を目的にま走路基 1-2枚を合むような小ざい茎頂横付片を供試








ては， 親株が周辺キメラになっていると想定し 親株の L-IIあるいは L-III由来の組織に起源
を求めることも考えられよう. しかしは)上述の 3滋類の花色にもそれぞれ微妙を差異が認め










とは限らない， (4) 絞端細胞の染色体調夜には茎の内郎総織から ~I'. じる不定般をmいるので，外
1i5 fJl織のみに起った変化をう;1ることはできないなどと考察している.栽i先ギ、クの細胞学的分析・を
行なうにあたって Stewartand Dermen'もりは， lnd必ianapolisお!i












と茎現由来の 1 1'~を除いた会株が親1'~と同数であった.一方，装切Jl 由来の株の主要染色体数は









3-2. 花色の変災.の割合は植付Hの極類によって呉なっていて，業演出米の株では 6.796， Y，J  
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Fig. 1. Chromosomes in a root tip cel of a plant regencrated from a internodal stcm segment of "Kayふ
時叫ura'¥2n=55. x ca. 1500. Fig. 2-3. Chromosomes in cells of callus originated山m
internodal stem segments of“Kay凸斗lO-sakura". x ca. 1500. Fig. 2. 2n口 54，trcated with col欄
chicine. Fig. 3. 2n=0 109， without colchicine. Fig.4-5. Abnormal mitotic divisions in cells of 
callus originated from internodal stem segments 01' "Kayo-no・sakura"・ xca. 1500. Fig.4. Chro・
mosome bridges at late anaphase. Fig. 5. Lagging chromosomcs at late telophase. 




Fig. 6. An inAorescence of a parental plant， 
cv. “Kayδ-no-sakura". Fig. 7. An 
inAorescence of "Kay凸-no-sakura"
sported naturally to pink. Fig. 8ー10
InAorescences of plants regenerated 
frominternodal stem segments of 
“Kayふnosakura". Fig. 8. A regen-
erate with pink Aower. Fig. 9. A 
regenerate with orange flower. Fig. 10 
A regenerate with yelow Aowel 
